The effect of Sutherlandia frutescens on steroidogenesis: confirming indigenous wisdom.
Sutherlandia frutescens (Cancer bush), a Southern African indigenous plant, is traditionally used to treat stress related maladies linked to the endocrine system. Extracts of the shrub were used to investigate the claimed stress-relieving properties of the shrub. Dysregulation of the stress response is associated with elevated glucocorticoid levels. A model of chronic intermittent immobilization stress was investigated in 40 adult male Wistar rats to determine the effect of Sutherlandia. Immobilization stress resulted in increased corticosterone levels in the control group while rats receiving Sutherlandia extract showed significantly decreased corticosterone levels (P < 0.005). Since the biosynthesis of glucocorticoids in the adrenals is catalyzed by the cytochrome P450-dependent enzymes, the influence of Sutherlandia extracts on adrenal steroidogenesis was determined in ovine adrenocortical microsomes and mitochondria, using spectral binding and enzyme conversion assays. Water extracts showed inhibition of substrate binding to cytochrome P450 21-hydroxylase (CYP21) by 38% and cytochrome P450 11beta-hydroxylase (CYP11B1) by 60%. The conversion of progesterone and pregnenolone was inhibited by 34% and 30%, respectively. Subsequent extractions with chloroform and methanol showed inhibition of substrate binding and conversion with hydrophobic compounds exhibiting a greater inhibitory effect on deoxycorticosterone binding to CYP11B1 (30%) and on progesterone binding to CYP21 (50%). The inhibition of binding of pregnenolone to CYP17 by the chloroform extract was 62%, with negligible inhibition by the methanol extract. The chloroform extract showed a greater inhibitory effect than the methanol extract on progesterone and pregnenolone metabolism (20%-50%).